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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1, 3-4, 6-8, 10, 12-16, 19-22 and 32 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Collins U:S. Patent 6,907,552 B2. 

Regarding claim 1 , in column 3 lines 25-55, Collins teaches a method and 
apparatus for relative dynamic SBBB compensation of parallel data lines. One 
embodiment of Collins teachings provides a system that performs a two-step 
compensation procedure as a training sequence by first correcting for any phase error 
alignment between the parallel link clock and data signal edges of each data channel, 
thereby allowing the received data bits to be correctly sampled. Then, a second step is 
performed to "word-align" the bits into the original format, which is accomplished with an 
SSM Synchronizing EBB) byte in a data FIFO of each data channel. The SSM 

byte is transmitted on each data channel and terminates the training sequence. When 
the SSM byte is detected by logic in the data FIFO of each data channel, the data FIFO 
employs the SSM byte to initialize the read and write pointers to properly align the 
output data. 
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Collins does not teach a master alignment marker and a slave alignment marker 
as claimed in the application claim. 

As recited above, Collins teaches using a training sequence for correcting any 
phase error alignment between the parallel link clock and data signal edges of each 
data channel. Because each data channel is phase aligned with the parallel link clock, 
one of ordinary skill in the art at the time the invention was made would have 
recognized that any data channel can be designated as a master data channel and the 
rest of the data channels are slave data channel. Each SSM byte associating with a 
data channel corresponds to the claimed master alignment marker and slave alignment 
marker. 

Collins does not explicitly teach the step of developing a model of skew in a slave 
channel based on the master alignment marker and slave alignment marker as claimed 
in the application claim. 

As recited above, Collins teaches the step of performing "word-align" the bits into 
the original format, which is accomplished with an SSM JIM Synchronizing jjfifQSSj) 
byte in a data FIFO of each data channel using a training sequence. In view of the 
foregoing teachings, because of employing a training sequence, one of ordinary skill in 
the art at the time the invention was made would have recognized that the act of using a 
training sequence to perform word alignment would correspond to the step of 
developing a model of skew as set forth in the application claim. 

In column 3 lines 40-50, Collins further teaches when the SSM byte is detected 
by logic in the data FIFO of each data channel, the data FIFO employs the SSM byte to 
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initialize the read and write pointers to properly align the output data. The foregoing 
teachings correspond aligning a slave channel at a time determined by the slave 
channel. 

Regarding claims 3-4, due to skew in a parallel link at higher bandwidths, the 
SSM byte of a data channel can lead or lag the SSM byte of another data channel as 
appreciated by one of ordinary skill in the art. 

Regarding claims 6-7, as recited in claim 1 rejection, in column 3 lines 40-50, 
Collins further teaches when the SSM byte is detected by logic in the data FIFO of each 
data channel, the data FIFO employs the SSM byte to initialize the read and write 
pointers to properly align the output data. 

Regarding claim 8, in column 3 lines 45-65, Collins teaches at the link source 
node, an SSD (Source Synchronous Driver) formats "M" bits of input data received from 
the core logic and drives "M" data channels onto the physical link along with a link clock. 
The "M" data bits and link clock are received at the link destination node by a Dynamic 
Skew Compensation (DSC) architectural block that compensates for skew, re-centers 
the link clock edge relative to the bits of data, and outputs "M" bits of data. In order to 
compensate for skew, the read clock has to move a number of bytes equal to the skew 
as appreciated by one of ordinary skill in the art. 
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Regarding claim 10, because the data FIFO employs the SSM byte to initialize 
the read and write pointers to properly align the output data. The skew model is not 
affected by the adjustment to the pointer. 

Regarding claim 12, in column 9 lines 10-30, as shown in FIG. 3, a transmitter 
300 comprises one or more Source Synchronous Driver (SSD) Modules 310-0, 310-1, 
... 310-N, each of which divides data into a plurality of bytes to be transmitted in 
separate communication channels 0 12 3. 

Regarding claim 13, claim is rejected on the same ground as for claim 1 in view 
of claim 8 because of similar scope. 

Regarding claim 14, as recited in claim 1 rejection, the two-step BSE 
compensation procedure first corrects for any phase error alignment between the 
parallel link clock and data signal edges of each data channel, thereby allowing the 
received data bits to be correctly sampled. Then, a second step is performed to "word- 
align" the bits into the original format, which is accomplished with an SSM (BBS 
Synchronizing (EfEjSj) byte in a data FIFO of each data channel. In light of the 
foregoing teachings, one of ordinary skill in the art at the time the invention was made 
would have recognized that the word alignment would involve in counting a number of 
clock cycles in reference to the parallel link clock. 
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Regarding claims 15-16, claims are rejected on the same ground as for claims 3- 
4 because of similar scope. 

Regarding claim 19, as recited in claim 1 rejection, Collins teaches a two-step 
compensation procedure by first correcting for any phase error alignment between 
the parallel link clock and data signal edges of each data channel, thereby allowing the 
received data bits to be correctly sampled. Then, a second step is performed to "word- 
align" the bits into the original format, which is accomplished with an SSM 
Synchronizing jjyjjflS) byte in a data FIFO of each data channel. In light of the 
foregoing teaching, the minimum period is the time for performing the phase error 
alignment. 

Regarding claim 20, claim is rejected on the same ground as for claim 1 in view 
of claim 8 because of similar scope. Furthermore, in column 9 line 60 via column 10 line 
5, Collins teaches depending on the DSC-to-core interface desired, control logic of the 
DSC Data Channels 610-0, 610-1, 610-2, 610-3, . . . receives part or all of the 
broadcast status signals and controls the rd_cnt_enb signal to the Read Pointer 1110 
shown in FIG. 1 1 to advance or hold the Read-Pointer address; see also FIG. 6. 

Regarding claim 21, as recited in claim 1 rejection, Collins further teaches when 
the SSM byte is detected by logic in the data FIFO of each data channel, the data FIFO 
employs the SSM byte to initialize the read and write pointers to properly align the 
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output data. The foregoing teachings correspond aligning a slave channel at a time 
determined by the slave channel. 

Regarding claim 22, FIG. 8 discloses the Dynamic Skew Compensation (DSC) 
block includes a finite state machine (FSM) 860. 

Regarding claim 32, FIG. 3 discloses a plurality of data channels 0, 1, M, 
each having a FIFO and a Dynamic Skew Compensation block; see column 3 lines 50- 
60 and column 9 lines 1-45. 

2. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Collins U.S. Patent 6,907,552 B2 as applied to claim 22 and further in view of Harry 
Newton, Newton's Telecom Dictionary, ISBN Number 1-57820-069-5, Seventeenth 
Edition, February 2001. 

Regarding claim 23, Collins does not explicitly teach the Dynamic Skew 
Compensation (DSC) block comprsing a microprocessor. 

According to Newton's Telecom Dictionary on page 28.1, a Finite State Machine 
is a computer with a defined set of possible states and defined transitions from state to 
state. In view of that, one of ordinary skill in the art at the time the invention was made 
would have recognized that the Dynamic Skew Compensation (DSC) block includes a 
microprocessor. 
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Allowable Subject Matter 



3. Claims 2, 5, 9, 1 1 , 17-18 and 24-31 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

Conclusion 



4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Li et al. U.S. Patent 6,944,691 B1 discloses "Architecture That Converts A Half- 
Duplex Bus To A Full-Duplex Bus While Keeping The Bandwidth Of The Bus Constant". 

Lemer U.S. Patent 7,103,071 B1 discloses "Communication Protocol For The 
Broadcast Of First/Last Event Detection Over A Single Communication Channel". 

Robinson et al. U.S. Patent 5,856,999 discloses "Apparatus And Method For 
Data Transmission On Bonded Data Channels Of A Communications Network Utilizing 
A Single Serial Communications Controller". 

Perumal et al. U.S. Patent 7,106,760 B1 discloses "Channel Bonding In SHDSL 
Systems". 



Application/Control Number: 10/622,204 



Page 9 



Art Unit: 2611 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Tran whose telephone number is 571-272-3007- 
The examiner can normally be reached on Monday - Friday from 08:00 AM - 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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